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A continuing challenge for 
evolutionary biologists is to 
explain how species might 
diverge and develop into new 
species. The dominant view 
over recent decades has been 
that geographical separation of 
populations has been a major 
cause of speciation events. 
On the contrary, sympatric 
speciation — which occurs 
without geographical separation 
through ecological isolation of 
breeding populations — has 
been more controversial. Yet 
many studies as well as 
mathematical models have 
provided evidence that 
sympatric speciation can occur. 
The best documented case is 
that of the cichlid fi shes, which 
speciated by way of ecological 
specialisation and sexual 
selection. And several plant-
eating insect populations appear 
to have diverged through host 
plant or habitat specialisation.
But as early as 1960, 
another mechanism was proposed, that of isolation 
of populations through 
temporal separation alone, not 
requiring geographical, host or 
habitat separation: so-called 
‘allochronic’ speciation. This 
mechanism was proposed 
following observations of fi eld 
crickets, but subsequent work 
failed to support the idea.
But new work by Helena 
Santos at the Technical 
University in Lisbon and 
colleagues both in Lisbon 
and France, reported in the 
Proceedings of the Royal 
Society B (published online), 
describes genetic evidence 
of separation of populations 
of one European moth linked 
to different timings in their 
development.
The pine processionary moth 
(Thaumetopoea pityocampa) 
belongs to a genus of moths 
that show a diverse range of 
developmental timings, with 
larval development occurring 
either in the summer or in the 
winter, depending on species. 
The pine processionary moth 
is native to the Mediterranean 
basin and has a typical winter larval development. The moth 
is responsible for damaging 
attacks on pine and cedar 
forests in the region and is the 
most signifi cant leaf-eater of 
both native and introduced 
pines throughout Italy, 
especially amongst young and 
ornamental trees. It gets its 
name, like other processionary 
moths, from the observation 
that the caterpillars can 
move through trees in long 
procession, one tagging on 
behind another. 
The adults lay eggs on 
pine leaves in summer and 
caterpillars feed on needles 
during autumn and winter. They 
pupate in the soil in late winter 
or early spring, and newly 
emerged adults disperse to 
reproduce during summer.
Ten years ago, an unusual 
population with summer larval 
development was discovered 
in the National Pinewood at 
Leiria, Portugal. This population 
existed amongst moths 
showing the usual winter larval 
development, so Santos and her 
colleagues investigated whether 
the two populations showed Summer surprise: A population of pine processionary moths has been discovered with different developmental timings. (Photo: 
Dave Watts/NHPA.)
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There has been much speculation 
about the ancestral home range 
of Drosophila melanogaster, but 
today it seems clear that the 
species is native to equatorial 
Africa [1]. From there it spread 
to all major continents, and 
today the northernmost record 
is from Tampere, Finland [2] and 
the southernmost record from 
Tasmania [3]. The home range 
of closely related species is a 
strong indication that Drosophila 
melanogaster has an African 
origin. Drosophila melanogaster 
and eight sister species form 
the Drosophila melanogaster 
subgroup. Of these, Drosophila 
yakuba was discovered in the 
Ivory Coast in the 1950s [4]. 
In the 1970s and 1980s, fi ve 
more species were discovered 
by Léonidas Tsacas and his 
coworkers. Drosophila teissieri, 
Drosophila orena and Drosophila 
erecta were all found on the 
African mainland [5–7], whereas 
Drosophila mauritiana is endemic 
to the island of Mauritius [8] 
and Drosophila sechellia was 
only found on some islands of 
the Seychelles archipelago [9]. 
The Seychelles archipelago 
and the island of Mauritius are 
both in the Indian Ocean off the 
coast of Africa. In the year 2000, 
another species in the Drosophila 
melanogaster subgroup, 
Drosophila santomea, was 
discovered on the island of São 
Tomé in the Atlantic Ocean near 
the West African coastline [10].
All these fl ies have so far been 
found only in the Afrotropical 
region. The other two members 
of the subgroup, Drosophila 
melanogaster and Drosophila 
simulans, are cosmopolitan, 
but because all of the closely 
related species are endemic to 
the Afrotropical region, it can be 
assumed that these two originated 
there, too. The discovery of 
species closely related to 
Drosophila melanogaster that 
are not human commensals 
opened the interesting possibility 
of studying their ecology in an 
attempt to learn how Drosophila 
melanogaster may have lived 
before it became associated with 
humans.
All species of the Drosophila 
melanogaster subgroup 
breed on fruits, yet they differ 
considerably in their ecology 
(reviewed in [1]). Little is known 
about the natural history of 
Drosophila orena, which has 
only been reported from a single 
collection in the West Cameroon 
mountains at 2100 m [6], or of 
Drosophila santomea, which 
was discovered only recently 
“in the remote, submontane, 
mist rainforests covering the 
higher rugged volcanic slopes 
of São Tomé” [10]. Drosophila 
sechellia and Drosophila erecta 
are predominantly found on the 
fruits of a single plant species, 
Morinda citrifolia and Pandanus 
candelabrum, respectively. 
Drosophila mauritiana, Drosophila 
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When W.E. Castle at Harvard and T.H. Morgan at the Columbia University 
started using a tiny fl y for laboratory experiments in genetics they were 
probably unaware that the species had only been introduced to the 
United States a few years earlier. Drosophila melanogaster, now a widely 
popular organism in biological research, is a human commensal that 
owes its current cosmopolitan distribution largely to human activity. 
Since this became clear considerable progress has been made in 
understanding the historical biogeography of Drosophila melanogaster 
and its association with human activities. There are even fi rst attempts to 
describe the ecology of populations not associated with human activities, 
which might shed light on the evolutionary history of the species.
Drosophila melanogaster’s history as a 
human commensalevidence of reproductive 
isolation as a result of 
their differing seasonal 
preferences.
The researchers used 
nuclear and mitochondrial 
sequence data to check the 
phylogenetic relationships 
of the summer-developing 
processionary moths with 
their winter-developing 
counterparts. They also used 
microsatellite markers to 
compare the two populations 
and monitored adult fl ight 
behaviour to determine 
whether activity overlapped 
between the two populations.
The resulting mitochondrial 
and nuclear data gathered 
suggested that the individuals 
sampled from the Leiria 
summer population belong 
to the same species as the 
classical winter-developing 
populations of these moths, 
sampled from the same site 
and also Spain and France, 
ruling out the appearance of 
a cryptic processionary moth 
species at this site. 
From analysis of all the 
data, the authors conclude 
that the summer-developing 
population at Leiria was 
established by a small number 
of individuals with early 
adult emergence and rapid 
larval development. “These 
individuals were ‘instantly’ 
reproductively isolated 
from the surrounding winter 
individuals”, the researchers 
report. The “shift was not 
correlated with a change 
in host species, habitat or 
resource, as the summer 
larvae still feed on one-
year-old needles (like the 
conspecifi c winter caterpillar), 
and on the same pine trees 
as the sympatric winter 
individuals.”
This population of 
summer-developing moths 
“thus represents a unique 
opportunity to study the 
very fi rst steps of sympatric 
speciation that could 
ultimately lead to sympatric, 
allochronic speciation,” the 
authors believe.
